Summary. The a-anomers of D-glucose and D-mannose stimulate insulin release more efficiently than the corresponding 0-anomers. This coincides with higher glycolytic and oxidative fluxes in pancreatic islets exposed to a-than to 0-anomers. This situation may be attributable, in the case of a-D-glucose, not solely to the a-stereospecificity of phosphoglucose isomerase but also to that of phosphoglucomutase resulting in a higher islet content of glucose-1,6-bisphosphate, an activator of phosphofructokinase. Likewise, more aldohexose-bisphosphate accumulates in the islets exposed to a-D-mannose than in those incubated with (3-D-mannose. The anomeric specificity of hexose metabolism in pancreatic islets supports the fuel hypothesis for insulin release.
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Introduction.
For more than a decade, we have defended the view that the process of nutrient-stimulated insulin release represents the outcome of a series of metabolic, ionic and motile events (Malaisse, 1972 (Malaisse, , 1973 . Considerable progress has been made on this topic over the last 3 years since it was the object in 1979 of both a 3-day workshop (Malaisse and T!Ijedal, 1980) and a short symposium (Malaisse, 1980) . As a matter of fact, the information gained recently on the regulation of islet metabolism, the coupling of metabolic and ionic events, the handling of ions by islet cells and the behaviour of insulin secretory granules prior to and at the time of exocytosis is so abundant (Malaisse, 1981) (Malaisse, Sener and MalaisseLagae, 1981c The relative abundance of each anomer differs from one sugar to another and this can be accounted for by thermodynamic considerations, the anomeric proportion of monosaccharides being predictible by conformational analysis .
The a-anomers of both D-glucose and D-mannose are better able to stimulate insulin release than the corresponding /3-anomers (Niki et a/., 1974 ; Niki, Niki and Miwa, 1979) . This finding was first interpreted as supporting the receptor theory for hexose-induced insulin release. However, recent biochemical observations indicate that the anomeric specificity of the insulin secretory response is perfectly compatible with the fuel hypothesis.
In the case of D-glucose, it was already reported 6 years ago that the rates of lactate output and glucose oxidation were higher in islets exposed to the athan to the ¡3-anomer, the difference apparently being attributable to the astereospecificity of phosphoglucose isomerase (Malaisse et a/., 1976) .
Recent studies on the regulation of islet phosphofructokinase activity by hexose-bisphosphates have eventually led to an entirely new view on the metabolism of hexose anomers in islet cells. As reviewed elsewhere (Malaisse, Malaisse-Lagae and Sener, 1982d), the observations that exposure of intact islets to D-glucose results in the activation of phosphofructokinase (Malaisse et a/., 1981b) , that fructose-2,6-bisphosphate activates phosphofructokinase in islet homogenates (Malaisse et a/., 1981b) and that the islets contain the enzyme fructose-6-phosphate,2-kinase (Malaisse, Malaisse-Lagae and Sener, 1981a) suggest a key role for fructose-2,6-bisphosphate in the regulation of glycolysis in islet cells. The validation of this concept requires the measurement of fructose-2,6-bisphosphate in islet cells by a specific procedure. In view of the limited amount of tissue readily available, the measurement of fructose-2,6-bisphosphate in the islets has so far been approached only by an indirect method based on the activation of purified muscle phosphofructokinase, and the limitation of such a method has been emphasized .
In the course of these investigations, it was realized that fructose-2,6-bisphosphate was not the sole hexose-bisphosphate able to activate islet phosphofructokinase and that glucose-1,6-bisphosphate also activated this enzyme (Sener, Malaisse-Lagae and . It soon became evident that more glucose-1,6-bisphosphate accumulated in islets exposed to a-than to ¡3-D-glucose. Thus, the higher efficiency of a-Dglucose as an insulin secretagogue could not be due solely to the a-stereospecificity of phosphoglucose isomerase but also to the well established astereospecificity of phosphoglucomutase (Salas, Vinuela and Sols, 1965) . In other words, both the substrate (fructose-6-phosphate) and the activator (glucose-1,6-bisphosphate) of the reaction catalyzed by phosphofructokinase would be formed at a higher rate in the islets exposed to a-than to ¡ 3-D-glucose.
As the last step in this series of investigations, we have scrutinized the possible role of aldohexose-1,6-bisphosphates in the metabolic and secretory responses of the islets to a-and ¡3-D-mannose, respectively Sener et al., 1982a) . The major results of this study are summarized in table 1 . The a-anomer of D-mannose increased more than the (3-anomer the rate of insulin release, the NADH/NAD + and NADPH/NADP + ratios, the output of lactic acid, the oxidation of mannose and the islet content of aldohexose-bisphosphates. Thus, the greater efficiency of a-D-mannose as an insulin secretagogue coincided with a higher rate of glycolysis and the induction of a more reduced state of pyridine nucleotides. These differences in metabolic variables were apparently attributable to a more marked accumulation of aldohexose-bisphosphate, which is likely to result from the astereospecificity of phosphoglucomutase. The latter enzyme catalyzes the synthesis from mannose-6-phosphate (or mannose-1-phosphate) and fructose-1,6-biphosphate of an activator of phosphoglucomutase, tentatively identified as mannose-1,6-bisphosphate (Malaisse-Lagae, Sener and Malaisse, 1982c1. Conclusions. 
